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needs of studeiits interested* in law enforcement^ this instxuctional 
^ package is one of two ^'f or the public service occupations cluster, 
part of a set^ of 55 ipackages for metric instruction in different 
occupations. The package is intended for si:udents . who already knov 
the occupational terminology, measurement terms , • and tools currently 
in use\ jEach of the five units in^,.this in^tructiona'l package contains 
performance objectives, learning activities, ^nd sup^o^ting 
informatian inthe form of text, exercises, and tables. In addition, 

* .S/ug-gasted teaching techniques are included. At the back of the ' 
package vare ojg jec tive-based evaluation items, a page^ of answers to 
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des-igned to acgommodate a variety of individual teaching and learrning 

\ s"tyles, e.g., independent study, small group, or whole-class ^ 
activi-ty. JExercises are intended to facilitate experiences with 

• ^measurement* instruments', tools^ and devices used in %his occjupation 
and job-related tasks oif. estimating and measuring. 8nit I, ^ g^eral * { 

^ introd4actlon to\^he metric system ^f measurement, provides/inf ormal, 
' " hands-on experiei^es for the students. This unit enables students to 
J become familiar with the basic*, metric ^units^ their symbols, and 
\ measurements^instr uments; ^d to -develop a set of mental references 

for metric values. The metric system -of notation also is explained. 
Un\t 2 provides the metric terms jwhich are used i'n this occupation 
and gives experience with occupational measurement tasks. Dni1: 3 
icc^uses on jdis-related metric equiva»jPsnts and their relationships, 

* Uni\ 4 provides experience with recognizing '^nd using metric «t 
instruments and tools in occupatiocal measuremenr jtasks. It also 
nrovideli experience in coaparing metric and 'customary measurement 

rtrujB^nts. DhilTjS is designed t<i give student^HPF^ctice in ' ^ -s, 
vertin^^ custojrary and nfetric^^a^s.uiTemeiits," a skili^ considered ^ 
a^efiil during the transition to metric in each occtipation. (HD') , . 

' ' . ' ' • * • . — / ' 

Documents acquired by ERIC ii^ltrde many informal unpublished materials not available from other sodrces. BRIC -makes eVery 
effort to obtain the best ^opy available. Nevertheless, items, of mardfinal reproducibility are often encount^ed and this affe^cts the 
quality of the microfiche ^ 



ERIC 



2 3ijd iXdcopy reproduqtions ERIC^akes available via the ERIC Document Reproduction Service (EDRS). 
O \ not respon^ble fojj^th /quality 6i the original document. Reproductions supplied By EDRS are the best that'can be^n^de^rom 



TEACHING AND LEARNING 
THE METRIC SYSTEM 



■ , This metric instructional package was designed to meet job-related 
metric measurement needs. of studenlsv To use this package students 
sh'ould already know the occupational terminology, measurement 
terms, and tools currently in use, Th«e materials were prepared with 
the help of experienced 'vocational teachers, reviewed by experts, tested 
in classrooms in different parts of the United States, and revised 'before 
■distriliution. 

Each of the five units of instruction contains performance objec- 
tives, learnmg activities, and supporting information in, the form of , 
text, exercises, and tables, In addition, suggesled teaching techniques 
are included. At the ^ack of this package are objective-based evaluation 
ftems, a page o( answers to the exercises and tests, a list 6f metric 
materials needed for the activities, references, and a list of suppliers. 



Classroom experiences with this instructional package suggest the 
following teaching-learning strategies: 

!• Let the first experiences be informal to make learning the metric 
system fun. ^ ■ - ^ • . . 

2. Students learn better when metric units are compared to familiar 
•objects. Everyone should learn to "think metric." Comparing 
Wtric units to customary units can be confusing, 

• ■ ' ■ ■ , 

\ Students will learn quickly to estimate and measure in metric units 
'by ■'doing." , 

^ ^. -I- Students should have experience with measuring activities before . 
getting too much' information, 

5. Move through the units in an order which emphasizes ie sim- 
plicity of the metric system (e.g., length to area to volume). 

6. Teach one concept at a time to avoid overwhelmjng students With 
Sbo much material. 

ynin is a general introduction to the metric system oT measure- , 
.ment which provides informal, hands-on, experiences for the students, 
'This unit enables students to become familiar with the basic metric 
units, their symbols, and measurement, instruments; and to develop a 
"Ij"' mental references for metric values. The metric system of niita- 
ERJO is explained, 



Unit 2 provides the metjic terms which are used in this occupation 
and gives experience with^occupational measuremeilt tasks. 

Unit 3 focuses on job-related metric equivalents ^d their relation- 
ships. ■■ V ' ■■ 

Unit 4 provides ex[)erierice with, recognizing and '(king metric 
instruments and tools in occupational measugBment tasks, It also pro- 
vided experience in comparing metric and customary measurement in- 
struments. ' ' 

r • 

Units is designed to give students practise in converting custom- 
ary and metric measurements. Studeftts should learn to "^*think metric" 
and avoid conSpafing customary and metric units. However, skill with 
conversion tabled will be useful during the 'transition to metric in each 
occupation. ^ . V * 

Using These Instructional Materials . ' ^ 

This package was designed to help students learn a core of knowl- 
edge about the metric system which they will- use on the job. The 
exercises facilitate experiences wfth measurement instmments, ,too.ls,, 
and devices used in this pccupatjpn ^nd job-related tajks of esiimatipg 
^nd measuring. ^ . 

This instruc jnal package also ^ was designed „to accommodate a 
-'Variety of individual leachinglnd learning styles. Teachers are encour- 
aged to adapt' these materials to their own classes. For example, the 
information sheets may be given to studentsjor self-study. 'References, 
I may be used as supplemental resources. Exerci?es may be used in inde- 
pendent study, small groups, or whole-class activities. All of the 
materials can be kpanded by the teacher, ' . . 

Glorija- Cooper 
■ ' Joel k Magisos 

' \ Editors . ; 



Thij pubiicanon m developed pursuant lolconiract No OEC'0'74*9335 with ihe' 
Bureau of Occup'tiondl and Adult Education, U S. Department ol Health, Educa- 
tion and Welfare. However; the* opinions expressed herem flo not necesiarily 
reflect the position or policy of the US Olke of Education andno oificial 
I endor$tmcnt by the U 5 Office of Education should be inferred. i 



UNIT 



SUGGESTED TEACHING SEQIIENCE 

1 . * Those introductory exercises ily-require 

two or three teachingV'n^tl** for 2II five 
areas of measurement, 

2. Exercises should be followed in the order 
,'^.given to best show the relationship 

ijetween length, drea, and volume. ' 

3. Assemble the metric measuring devices , « ^ 
(rules, tapes, scales, thermometers, and 

■ measuring container«)^nd objects to be 
measured.* 

4; Set up the equipment at work stations 

■ for use by the whole class or aS individu- 
altzedresource activities. . . 

5. [Iave\he students estimate, measure, and • 
record using Exercises Uhrough 5. , . 

(i. Present uiformation on notation and 
make Table 1 available. 

7. Follow up with group discussion of 
activities. 



.♦Other srhdol deparlmenLs may liave^devim which 
A can bf used. Memo suppliers are listed jn the reference 
seclioV 
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OBJECTIVES' 



I 

\ 



The student will demonstrate these skills for the Linear, Are^, Volume-or Capacity, Mass,.a^d 
.Temperature Exercises, using the metric terms and measurement devices listed here. \ 



1 . H<'C(iKiiizpand^usp (he 

unit and lU symbol for: 

2 ^ Select, u«, and rcid the 

ippropriite mruuring 
initrunientj for: 

3. 'S(<it? or show a 

physical rpfprenre for: 


EXERCISES 


linear 


Xrra 

(pp,5.6), 


Volume or Capacity 

(pp.7. 8) \ 


1 

Mail 

(pp. MO) 


Tempfnturt 

IP- HI t 


miltimclte (rnm) 
centimelrp (cm| 
metre, |m) 


square ^ 
J centimetre 
' (cm') 

square , 
melre 
' <m^) 


cubic centf-, 

cubic metre 

litre (1) 
millilitre(ml) 


Riam If) 
[ kilogram (kg) 

. r 


' ' f 
(|egree Celsius 

■ (°c) • , ■ ■ 

. ■ J- ■ 


\. Estimate within 2S'J 
of the actual ijmsure' 


helKht* width, or 
length of objects 


the area of 
aKivencurface 

1 


capacity of 
coplainers | 


the mass of objects 
in grams and kilo* 
Krami 


^ the temfjf rature of 
the air or a liquid 


5. 


r Rtad correctly 

1 


, metre slick, metric 
tope measure, and* 
metric rultr* 




measurejfents 
on graduated 
volume mruur' 
ingdevicei I 


a kilogram ,<{cale 
'andagram«cale 


A Celsius Ihe'rmomeier 



RULES OF NOTATION 

1. 

2, 
3.' 
4. 
I 



Symbols are not capitalized unless tbe unit is a proper name {mnot MM), 
Symbols afe not followed by periods (m no( m,). 
Symbols are not followed by an s fo'r plurals (25 g not 25 gs). 
A space separates the numerals fronj the unit symbols (4 1 not 41): 

Spaces, not comfijs, are used to separate large numbers into groups of three 
•■ digits(45 271 km/iqij^71km), „ ^ , , ' 

e^^ero precedes the decimal point if the number is less t[ian one (0.52' g not .52 g). 

7. Litre ^nd, metre can be spep j^t'her with an -re or -er ending. . • ^ 
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Information Sheet 1 ' 



. METRIC .UNITS, StMBols, AND REFERENTS 



METRIC PREFKBS,'/ 



Ouantitv 




oymooi 




Lenith 

\ 


millimetre 


% 


Thickness of dim*'or paper 
clip wire' ^ * 


centimetre 


cm , , 


^ Width of paperclip 


metre 


— 

-.^ 


Height of door about 2 m 


kilometre 

.9 


km . 


12'minute walking distance 


Area , 


-i_ — ^ 

jquare \ • 
centimetre 


car' 


Area offhis space- 

■ \ / 




/ 


" ,9 " ' 

square metce; 




I 

Area of card table top 


hectare ^1 

... » .. 


ha 


Football field including sidelines 
and end zortes ' 


Volume and 
Capacity 

1 

I ■ 

1 

1 ' 


millilitre • 


ml 


Teaspoon is ^ ml 


litre ; 


1 


A little more than'l quarts \ 


cubic 
ceritimetre 


cm* 


Volume of Hiis containe 

\ 


r 

"J 
) 


r 


cubic metre 


m 


A little more than a*cubic yard 


■ ' < ^ 

Mass 


milligram, 


mg 


^ r^, 

Apple seed about 10\mg, pain.of 
salt, 1 mg 


pam 




Vicjcerabout 5 g ' . 


l^lopam , 


kg ( 


ij/ebster's Collegiate Dictionary 


metric ton «✓ 
(-1 000 kiloirtam|) 


t'. 


Vplkswagen Beetle ^ i 



i 
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Table 1-a 



' Multiples and 
Submultiples' 


Prefixes 


symbols c 


1 000 000 = 10" 


mega(ni?ga) 




ioqo = io' 


kilo (kif o) s 




100 = lo; 


, hecto (hek'jo) 




10 = m' 


dek'aidek'alj 




BaseUnit'l^ Id"-' 






0,1 = 10'' 


deci(des'i) 


d 


oil = 10'' I, 


centi (sen'ti) ' 


c 


0,00l'=10'^ 


.milli (mili) 


m 

'i 


0,000001 = 10"'' 


micro (mi^kro) 
«. • 





Table 1-b 



1^ 



/ 



r 



LINEAR MEASOREMENT ACTIVITIES 
'Metre, Centimetre; Millimetre • , ^ 



I. THE.mK (ni) 

A. DK^KLOP A FKELING FOR' THE SIZK OF A Wllk 

^ I Pick Up one of tlH^ metre 

sticksand stand it upon the 
r,' ' floor. Hold it in place with^ " ' ' *■ 

oneiiand. Walk around 'the 

stick. N(Av stand next 
^ ' the stick., With your ol!^^^ • ' 
'■^Y hand, touch yourself where 
' " ' ' the top of the metre stick ^ 

comes on.you. 



THAT ISIIOWIIIGIIAMETREISI 



Hold one arm out straight 
at shoulder height. Put 
the metre stick along this 
(arm until the end hits the 
end of your finders: Wliere 
is the other end' of the 
metre sticK? Touchlyour- 
self at that end. 



THAT ISllOWLONG^ Mt:rRBIS! 



4f i 



00' 
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3, Choose a partner to stand 
at j^our side. Move apart 
so that m can put one - 
end of a mMre stick on ' 

^\yourpartne"r\shoulder' , 
andthe'otherijndon 

^ your shoulder Look at 
the space between you. 



'THAT ISTHE'WIDTHOFAMETRE 




B. . DEVELOP YOUR ABILITY TO ESTimE IN METRES 

' , I. 

Now you will improve- your ability tt) estimate in metres. 
Remember where the length and height of a metres was on your 
' body. ' \ - • ' ;| 

For each of the fdllowing 'items: , . . ^ • 

Estimate the ^ize of the items and write your estimate uHij^ 

* ,ESTIM^TE column. Measure the size with your metre s[icl^ v 
and writ? the answer in. the MEASUREMENT column. 

Decide how close your estimate was to the actual measure.' If ^ 

• your estimate was within 25% of-the actual measure yon are a 
ic 



1. Heiglit of door knob 
froffr'floor. ■-' 

2, Hei^fdoor, 

3: ■ Length of table, 

4. Width of table. , / ' 

\ Length of wall of 
this room. - 



How Close 

Estimate , ^feasurement Were You? 
(ml ' (m) ^ ' . 



6. Distance from 
you to walL 



r Exercise 1 * 

(continued on next page) 1 1 
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, -There ase ](W cprftilnptre<; in nnp rrip'tTP. If thprparp4mptfp5and , 
. V • 3 centimetres, voU'W^te 403*cm [(4 x 100 cm) +. 3 cm =• 4D0 cm 

■ , A. • DE^ELOP.Af t^:LI.\'G FOl(JHE m'o? A CENTI^IE^II'e ' ■ 



HI, THEkLLIME'ltE(mm)^ ' 



' There are 10 millimetres in one rentimptrpr W^en a meaf^urement is. 
i ' 2 centimetres and 5 millin|etres, you write 25 mm [(2 10 mm) /' ^ 
5 mm = 20 mm + 5 mm] / there arej»()0'0 mm in 1 m. \ 

A, , DEVELOPTfEELIN'G FORTIIE SIZE OF A MULFMETRE * 



' ^..r. Holrftb^fnetrichilerag^pstthewitlthbf^^^^^ 



r' 



•1^ pleasure your^thumb frdro^e first joini to the end. ' ' 



I V 



' J ■ 3, Use the metric ruler,t6 find the width 'of your.palm. „ 

4.. A^tasui^'our index or pointing finger. Hqwjong is^t? 

' 5; Measure.yourwristwith a tape measure. Wkt is the dist^«ce 
* around i^t- W- , ' cm . 

' 6. Use the tape measure to find your waist size. cm 

B. DEVELOP ^'OUK'ABILITY TO ESTIMATE IN CENTIMETRES 

You are noj' ready to estitjia'tein centimetres. For each of the 
^followingllms, follow the procedures used for estimating in 
metres. . , 

* ■ ' HowO^se 

Estimated Measurement WerafYou? 



'Using a ruler marked in millimetres, rtie^iire: 

■ l.> Thickness^ a paper cRp wire. 

V ■ • *^ ■ », 

2. . Thickness of your fingernail, . ■ 
c ' * ■ ; 

3. Widlh'of your fingernail. \ 

;4. Diameter (wi;ltl))of 'a coin 
. 5.'^ Djameter (thickness) of youi pentil. 
6. Width of a postage stan^. 



r 



. mm 
mm 
_ mm 

''mm 

. m-m 




• 6. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES^ 

You are now ready to estimate millimetres. For each of the 
following items, follow the procedures used for estimating in j- 
, ' metres. 

How Close 

^ Estimate Measurement ^ Were You? 

, ' / (mm) (mm) * - 



1. Length of a paper 
clip. 

2. Diameter (width) 
lljf^com. 

3. \\idthofa, 
^'postage stamp. 

•I-;" Length of a 
pencil. 

0. Width of a sheet 
of paper. 



(cm) * (cm)- 















: C- 


4 




' 1. Thickness of a 
^ nickel. . 

2. ► Diameter (thickness) 
of a bolt • 

3!' Lengthofafciolt. 

4. IVi^thofasheet 
*idf paper. 

^■^•'5. Thickness, of a bWd' 
or desk top, 

6. Thickness of a 
button.' ^ 
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Exercise 1 

• • I?) 



\ , A'REA MEASOREMENT AGTIVITIES 

' Square Centimetre, Square Metre^ 

A \\lli:NiY€UDtsriUBET[rF;'\REAOFSOMETIlkG.YOUARE 
SAVIXp llO\v\j|^NY S(a:ARES QF A GIVENVSIZE IT TAKES TO^ 



i. 



COVER THE SURFACE, 



V 



1. ■I'HfWW CENTIMETRE (cm' 



A. . DEA'ELOe A FEEIilNG FOR A SQUARE CEXTIMETRE 



1 . ' Take a dear plastic ^rid, or use the grid sn pa^ 6> 

2. Measure tlie length aricj^width of.qjH^ these small 
squares with a centimetre ruler. ■ 

^ THAT IS 0)iE SQUARE CENTtMETRE! . / 

3. Place your fingernail over Ae^rid. About how many- 
squares^es it take to cover your fingernail? / , 

" , cm^ ' / 

4. Place a coin over tfte grid. About how mai^y squares 



doesi[ take to cover the coin?.. 



-cm' 



5. Place a postage stamp over the grid. About how many 
squares does it take t^ cpver the postage stamp? * 



-cm' 



6. 'Place art envelope over the grid. About how many ■ 
, , squares does it take to coverlhe envelope? 



-cm* 



7. Measure the length and width .6{ the envelope in centi^ 
l\ metres. Length cm; width cm 

Multiply to find the area in square centimetres. 

cmx cm = ^cm\ How 

' close are the answers yoiT^ve in 6. and in 7.? 
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B. DEVELOP \'©UR ABIUTY TO ESTIMATE IN SQUARE 
CENTIMETRiES; ■ ' . ^ ' 

You^'iire now ready to develop your ability to estimate 
. ' in S(5uare centimetres. ' • ' 

Rememberjhe size of a square centimetre, Eor each^o^the 
i£#)vvjng items, follow the procedures used for estimating in 



meJi^, 



r 

\ 



i 



1, Index card: 

2. Book cover, 

3. Photograph. 

4, ' Window-pane or 
, desk top. 



^ How Close 

, Esti|na''te Afememil^t WereVou? 
|.(cm-) _../' (W) 

• J • 1 



4> 



II: THE SQil^ METRE (m^) 

4 DEVELOP A FEELlNp FOR A SQUARE METRE > 

: 1. _ Tape four metre sticks together to make a square which 
is one metre long and one metre wide, 

2, Hold the square up with ote side on the floor to see how 
big it is. 

' 3. Place the square on the floor in a comer. Step back and 
look. See how muck floor space it covers. 

4, Place fhe square o?^ a table top or desk to see how 
much space it covers. ' 

. 5. , Place the square against the bottom of a door. See how 
much 9tf the door it covers. How many squ^es woulfl it .■ 
take to cover the door? J K 

THIS J^OW BIG A SQUARE METRE IS! \ 

Exercis^2 

, (continued on nex|p^e) 



\ 
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DEi^ELOP YOUR ABILITY TO ESTIMATE IN SQUARE 
METRES 

You are now ready to estimate in s,quare metre.v Follow the' 
prowdures used for estimating in metres. • 



CENTIMETRE GRID 
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Exercise 2 



VOLUME MEASURflMENT'ACTIVITIES 



Cubic Centimetre, Litre, Millilitre, Cubic Metrfe 

I. TIlEClfBICCENmiETRElcm*) , / 

A. DEVELOP A FEECING FOR THE CUBJC CENTIMETRE , 

Pickup a colored plastic cube. Measure itsjength, 
heigh^, and width in centimetres, ■ , 

"iTlir IS ONE CUBIC CENTIMETRE! 
2. Find the volume of a plastic litr? box. , \ 



• « 



DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC 



?ENTIMETRES 

You are now reacfy to develop your ability to estimate 



\ 




- t Place a ROW of cubes against the bottom of oneijsjde 

of the'box. How many cubes fit in the rdw?_ 

I b. Plac? another ROW of cubes against an adj6ining side 
' of the box. How banyAws fit inside the box 
to make one layer of cubes? t^,^* , ( ' • 

llow many cu'bes in each row?_ 

How many^cubes in the layer in.the bottom ef the . 
bOK? J . . 

c. Stand a ROW of rfftes up against the side of the box. 
• . How ma^y LAYERS would, fi^in .tJje box? U \ 

Jlow many cubes in each layer?Vl , 

I How many cubes fit in the box altogether? ^ 

- THE VOLUME OF THE BOX IS CUBIC 

CENTIMETl|S. 

■ d. Measur^the length, width, and height of the box in 

centimetres. Length ^cm; width .cm; 

%ight cm. Multiply these numbers to finifl ' 



fhe volume in cubic centimetres. 



cm X 



cm.x 



cm== 



cm^. 



Are, the answers the same 'in c\id d!? ' 
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in cubic centimetres 

rif member tlle\size of a cubic centimetre. For each of 
, the following itfims,'use the procedures for. estimating in \^ 
/ ' Wtres. ' A 

HowQose . 

Estimate iMe&iirement Were You? ^ 

' (cm^, (cmV ' ' 

1.^ Index card 
* box. 

^ i Freeze container; \ 

\ \ ' ^ ■ 
■ 3; ■ Paper clip boxN 

4. Box'of staples. 

* ■ .' , 

A,' DEVELOP A FEELING FOR A LITRE 




1. Take a one litre beaker and fill it with water, - 

2. , Pour the water into paper cups, filling each as full as you 
, ^^allydo. How many cups do you fill? 

THATISHOW^MUCHISINONELITRE! 

3. fill the litre co^ainer with rice. 

' THAT'IS HOW MUCH'IT TAKES TO FUt A ONE ^ 
Li^TRE CONTAINEll! 



» ' Exerdise.3 

> . ^ ■ . • . 

(continued on next page) 
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^B: DEVECOP YOUR ABILITY TO ESTIMATE IJJ LITR^ 

■ V I • ■ ' ' ■ ' » \ 

Yoti are now readtk)' develop your ability to estimate in ' J' ) 
lides. To write fo and one-hSlf litres, yoy write 2.5 1, or 
i 2.5 litres! ..To wfl^e one-half litre, you wtfi 0,5 1, or O.S 
^ litre. To write two and tftree-fourthj Hires,- y(3u write 
I i75ior2.75M . ■]/-- '.^ . 

For each of the following items, usethe prqcedures foi 
estimating in. metres. ■ \ ' \ 

Estimate ^Me^isurement Were jfeu? 
.'•(1) _ .(I) • 1 ; 



V 



M., Me|[lium-siza^ 
1 freezer container.- 

2. ^^e freezer 

container. " / ' 

/. • 

3. Small freezer . 
. container. 

4. .Bottfeprjug. 

^. ■ f * 

^,111. THEMILLILITRE (ml) 



B. DEt^E'LGP YOUR^BII^ITY TO ESTIMATE IN NDLULITRES 
. ' I - ./. ■ 

, You are now ready to estimate in millilitres. Follow th'e 
,. procedijj^es used for eslrtmating metres. ' ' r , 

HowQose 

Estimate Measurement .WereA'ou? 

1, Smalljuicecan^' 

^, ■ Paper cup or tea 
,'^cup.'. t 

3;, Soft/drink can,, 

4. rBottk', ',' 



IV. THE CUBIC METRE ^1 



/ 



A.. DEVELOP A FEELING FOR A CUBICMETRE 

' , f lace a'ohe metre square on the floor next to th^jyalL 

2. Measure a metre 'UP |iewat^ 

3. Pictirfe a box that would fit into that space. 



THAT IS THE'VOLUME OF ONE CBBIC lilETREf 




• There are lOOQ mrillilitres in one litre. ifoOO n)l iMrt ' Half v 
"^alitb is 500 millilitres, or 0.5 litre = 500MV ' ' 

•■ ■ ■ ^^.'-'DEVECOP A FEELING FOR A ^^LLILItRE \ . . . B! . DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METRES 



\ 



1, Examine a centimetre cube. Anything which holds 
; IcmHolds lml, ' ' , ■ 

2, Fill a 1 millilitre measuring spoken with rice, , Empty the 
spoon into your hand. Carefully pour the rice into a'., 
sniall.pile on a sheet oj paper, " 

> THATjH HOW MUCBpNE MILLILITRE l'S>- ; 

3, ■ Fill thp'5 ml spoon wA rice. Pour theUe into another 



/ Jpr each, of the following items, follow the estimating proced- 



pile on th 



? sheetiof paper 



THATySMILEILITRES, OR ONE TEASPOON! , 

4. Fill the 15 ml spoon with^rice. Pour the riee into a third 
pile on the paper. 



THAT 



TI^15M]lIbl 



;LITRES,0R0NE T.ABL'ESPOON! 



*,:'uresused before, 



9 * 

1. ' Office desk; 
'2. File cabinet. 
,3. Smjlhroom. 



i 



How Close 

I? 



Estimate Measurement -WereYgu? 
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Exercise 3 • 



MASS (WEIGHT) ffiASUREMENT ACT! 
Kilpgfam, Gram-^- . ' 



'Ihe mass of an object is a measure of the amount of matter in the 
object. 'I^is amount is always the same unl^s you add or subtract some 
matter from Ik object. Weight is the term that most peopl^usc when 
they liieag mass!^ The weight of an object is affected bv gravity; the 
mass of an object is not. For example, the weight of /person on earth 
npigh't be 120 pounds; that same person's \^ight on the moon would be 
' 20_^pounds. Th^s difference is the p|ll of gravity on the moon 
is k^js than thrpull of gravity on earth, '.■^pt-rson'sm^ss on the (?arth 
and on the moon would be the same, m m^rif. system does not ' 
measure weight-it measures mass. We will use the term mass hefe. 

The symbol for gramjs g. ^ j ■ , 

^The symbol for kilogram is kg. ' ■ ' ^ ' 

There are 1 000 grams i^one kilogram, or 1 000 g - 1 kg.' 
Hajf a kilogram caji be written as 500 g,or 0.5^ 
' 'A quarter (jf,a kilogram can be written as 250 g,o^^0.25 kg. 
Two and three-fourths kilograms is written as 2,75 kg." ° .» ' 





I. THE KILOGRAM (kg) 

DEVELOP A FEELING FOR. THE M^SS OF A'KILQGRAM 

Using a balance or scale, find the mass of the items on the table, 
Before you f(nd the mass, notice liiiw heavy the object "feels" 
'and "compare '^id the reading on the scale o'r balance. 
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L 1 kilo^mbox. 

2. Textb6o% 

3. Bag of sugar. 

4. Package of paper. 

5. Your own mass. 



F 9 



B. DEVELOP" YOUE ABILITY TOiESTIMATEJN KILOGRaJiS 

For the following items ESTIMATE the mass jf Jjhe object yi^ 
kilograms, then use theVale or balance to fm^rifi)^ mas3 
■ oftheobjett. Writethe;exactii)assinthy^\M 
column. Determine how close yo'qr e^tfcate is:^ 

How Close 

Estini^te Measurement' Were You? 
(kg) (kg). ' 



1. Bag of rice. 

* 2. Bag of nails. , 

3. Large purse or 
briefcase/ 



4. Another person. 

5. A few books.. 



Exercise 4 

(continued on next page) 
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A. DEVRLOPAFEELII^GFOilAGRM) 

» 1. Take a colored plasliftube. Hold it in your hand! ^ ' 
■Shake the cube in your palm as if.sh^king dice, Feel the ' , ' f 
' pressure on yp hand when'^ihe cube is in m(Jlion,.then \ 
when it is not In motion. 'V^S \\| " 



THAT 



EAVYA-GKAMIS! 



B. DEVELOP YOUR ABILITY tO'ESTM4TE,IN GRA.MS 

-You are now ready to inrprove your ability to estimate -in ' 
■ ' gra^sj^ Remember how heavy the I gram cube isj how heavy 
I thelwo gram cubes are, and how-heavy the five gr^'pubes ' ^, , 
are. For each of the followmg items, follow the prit'edures 



used'for estimating fn l\ilogranis. 



2. Tak4^kon£l^cube and attach it to the first. Shalce the 
cubi2s iirtirst-o^e hand and then the other hand; r«st ' 
thfi(('ubes near the tips of your fingers, moving your 
md iro and. down. 



'HAT IS THE MASS OF TWO GRAMS! 



3. Take five cubes in one hand and shake them around. 
THATISTHEJmASSOF five GRAMS! 




. ' HoW Close . 

^ Estimate ileasurement Were You? 

' - , ; ^ (g) (g) 

Two' thumbtacks. • ^ r' ^ - 

Pencjl ' 

Two-page letter 
and envelope. . ^ 

Nickel." 

, .4 . 

Apple. 

Package of 
,marg^rine. ■■ 
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TEMPERiiTURE MEASUREMENT ACTIVITIES 
[jegree Celsius ' ■ r 




I. DEGREE CELSIUS ("0 

. ■ '■' . ' ' , 

Degree Celsius (°C) is the metric hjeasure fer temperature. 
A. DEVELOP A FEELING FOR DEGREE CELSIUS 
Take a Celsius thermometer. Look at the marks on it. 

1. ■ Find 0 degrees. i 

WATER FREEZES AT ZERO DEGREES CELSIUS (0°CM 
WATER BOILS AT 100 DEGREES CELSIUS (100°C) 

2. Find the temperature of the room. _J'C. If»the, 

room cool, warm, or about right? 

3. , Put some hot water from the faucet into a container. 

Find the temperature. °C. Dip your finger ■ 

quickly in and out of the water. Is the water very hot, 
hot, or just warm? ' ] 

4. ' Put some cold water in a container with a thermometer. 

Find the temperature. .°C. Dip your finger into 

the water. Is it cool, cold, or very cold? 

5. ' Bend' your arm with the inside of your elbow around the 

bottom of the thermometer. After about three minutes. 

find the temperature, _°C. Your skin tempera- , 

ture is not as high as your body temperature. 

. , NORMAL BOUY TEMPERATURE IS 37.DEGREES 
• CELSIUS (37°C). ^ . ^ j/ 

AFEVERIS3J°C. ■ ■ ' 

A VERY HIGH FEVER IS #C, 



DEVELOP YOUR ABILITY TO ESTBIATE IN DEGREES 
CELSIUS , I ' ^ 

For each item,' ESTIMATE and write down how many degrees 
Celsius yon think it is. Then measure and write the MEASURE- 
MENT. See how close your estimates and ac.tual measure- 
ments are. 

How Close 

Estimate Measurement Were You? 



Mix some hot and • 
cold water in a ' . 
^container. Dip your 
finger into the 
water. 

Pour out some ol 
the water. Add some 
hot water. Dip your 
finger quickly into 
the water. 

Outdoor tempera- • 
. ture. 



Temperature at 
floor. , , 

Temperature at 
ceiling. 



•rc) CO 



Sunny window sill ^ _L 
Mix of ice and water. i 



06' 
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UNIT 



OBJECTIVES 



The student will recognize and use the metric 
terms, units, and symbols used in this occupa- 
tion. ^ 



• Given a metric unit» state its use in this 
occupation. 

* 'P / 

• Given a measurement task in this occupa- 
tion, select the appropriate metric unit 
and measurement tool ^ 



SUGGESTED Tl^CHING SEQUENCE 

L Assemble metric measurement tools (rules, 
tapes, scales, thermometers, etc.) and 
objects related to this occupation. 

1. Discuss with students how to re?la the 
tools. 

3. Present and have students disciJss 
. Information Sheet 2 and™ 2. 

4. Have students leari^upationally- 
related metric measurements by complet- ■ 
ing Exercises 6 and 7. 

5. Test performance by using Section A of 
"Testing Vfetric Abilities.". 



METRICS IN THIS OCCUPATION 



Changeover to the metric system is under way. Large corporations are already using 
metric measurement to compete ij.the world market. The metric system has been used in 
various parts of industrial and scientific communities for years. Legislation, passed in 
1975, authorizes an ofderly transition to use of the metric system, As businesses and 
industries make this metrifchangeover, eraplo^fees will need to use metric measurement 
in job-related tasks. . * *^ 

Table 2 lists those metric terms wliiqh are most commonly used in this occupation. 
These terras'are replacing the measurement units used currently. What kinds of job- 
related tasks use measurement? Think of the many different kinds of measurements you 
n|?w malie and ujfe Table 2 to discuss the metric terms which replace them. See if you 
can add to the list of uses beside each metric term. y 
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■ METRIC UNITS FOR LAW ENFORCEMUNT 



Quantity 


Unit 


Symbol , 


Use 


Ungth 


miilimetre 


mm 


^Giin descriptions! ammunition; sca^e drawii^gs. 


centimetre 


cm 


Ballistics; ammunition; scale drawings; criminal 
investigations; body measurements. 


metre ^ 


m, 


Skid marks; accident descriptions; target practice. 


kilometre ' 


km 


t ' Traffic violations; location of land marks; reporting . 

position; venue. ^ ' 

-■- ■ ■ , ■ - 


Ar€£L 

..J 

f 


square centimetre ^ 


cm^ 

'/ 


Area of tread marks; skid marks; torn turf; damaged 
areas. 


' square metre 

cl 


m 


Area of search; scattered debris; damaged areas. 


Mass / 


gram ' 'j 


t 


Narcotics; ammunition. 


kilogram ^ ' 




; 

Body mp;lofid limits. 


metric ton 


t 


Accident investigation ; vehicle description ; 
load limits. 


Speed ; 


kilometres per hour 


km/h 


\ 

< Moving violations; accident reports^reporting 
squad car position ;^wind speed. 


Temperature 


degree Celsius 


"C 


Weather descriptions; first aid; road conditions* 


Pressure ,^ 


kilopascal ^ 


kPa 


Tirepressure* 


Volume/Capacity* 

\ 


iijuiuitre 

i 


ml 
nil 


TiifiiiiHs in nniftnnintffi* flirnhniir drinkfi* lifiiiiH 

t UlljUJUfl 111 UUlOUUli^^D) tUVMIIUIIV UllllADi III^UIU 

chemicals; gun oil; auto oO. 

— ' t — ■ — 


litre 




nficfilinn* 911 fn nil'lifiiiiH rhpmirflk* hntflpft/tf 
uaDUiiiic ) duiu UU) iiijuiu viiciiiivaio^ uuvucov^ 

alcoholic beverages; engine displacement. 


cubic centimetre 


3 

cm 


Engine displacement; volume of small packages 
or, containers. 


cubic metre , 


1 


^ Large packages or containers*; eartll iSli or laiif * ' 
|^ide;load space on trucks. 



4 



*Tanks and auto engine displacement can be given either in millilitres and litres or in cubic centimetres and cubic metres. 
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TRYING oOt METRIC UNITS 


1 , u-^ 


To give you practice with metric units, first estimate the measure- 
ments of the items below. Write down your best guess next to the item^' 
Then actually measure the item and write down your answers using the 
■correct metric symboV The more you practice, the easier it will be. 




1 . * » 


Estimate 


Actual 




16. Bookcase 






1 


/ 

n, Room canacitv 




• 




RSiimaie 






io. iieingeraior 






^ 1, Knife 






19. Suitcase 






2. Door height 






20. Coffeepot 




» 1 

. r 


3. Waikiog stride 


• 




21. Plastic pitcher 






Height of fOe cabinet ^ \ 






, » 22. Gasoline can * 




• 


K Width of table ' 






^Mass , 

^ ^ 


♦ 




'/^ 111*1 '111 t 

• 0. Window width 






Shoe 






24. Narcotic examole 






Duuauigio sireei 






/ ^ ' 

'25. Ammunition 

' 


t- 




9 Par 

^ < vol 






26. Cement block 






Area 

10. Desk top 






27. Yourself . 






11. Classroom floor 

V^iUuiJl will LiWi 






28. Nightstick 






. 12. Sheet of paper 






Temperature ^ 
29. Room 






13. Chalkboard . 






30, Cold storage / 


1 




11. Lawnorpfot 






Jl. - Freezer 






Volume/Capacity 
15. Water glass 


> 




32. Your body"' 




» 
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. LAW ENFORCEMENT wlTH METRICS 



It is important Iq know what metric measurement to usI^Show 
what measurement to use in the following situations. 



1. Height of man \^ ' 



2. Mass of revolver • 



• 3. Wind speed 



4. Diameter of shotgun barrel 



1 



5, Volume of storage locker 



6. (Mass of bullet 



7. Length of pistol barrel 



f 8. Distance from firing line to target 



9. Dutside temperature 
A IGl. Width of'windoW 



11. Depth of a stab wound 



\ 12, Mass of a suspect 



13.' Mass'of. handcuffs 



IjJ. . Volume of jug or bottle of alcohol 



4. ^5. Width of street Q 



'A 



Length of skid marks 



■ 

' 17. Vehicle speed 



18. Distance of squad car from town 
■ or given location 



19, Lengfhofahandtool' 



20. Distance of fcamera f^m 
objects phol;ographed at 



,\ scene of cwne 



21. Scak for distances on field 
V sketch sheet. ' 



22. M load limit 



23. Wind speed 



24. Mass of a shotgun 



25. Volume of a property 
room 



26. Injde teniperature 



27. Massofa,nightstick. 



? 28. Width of skid marks 



29. Mass of, a gas mask 



30. Area of a courtroom 
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UNIT 




\ OBiE(?ifivk 

The student will recognize and use met- 
rr^equivalents. 

• Given a metric unit, state an equivalent 
in a larger or smaller metric unit. 



SUGGESTED TEACHING SEQUENCE 

l Make available-the Information Sheets 
(3 • 8) and the associated Exercises 
(8 -14), one at a time. 

2, As soon as you have presented the 
"Information, have the students complete 

each Exercise. 

3. Check their answers on the page titled 
ANSWERS TO EXERCISES AND 
TE5T. 



4. Test performance by using Section B of 
' "Testing Metric Abilities." 



METRIC-METRIC EQUIVALENTS 
Centimetres, and Millimetres 



f 




2 3 4 5 6 




1 2 '3 4 5 6 



Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm. 
There are 10 mm in 'each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means, that 
7 mm = 0.7 cm, so 57 mm = 5cm + 7mm 
"~ ' = 5cm + 0.7cm 

= 5.7 cm. Therefore 57 mm is the same as 5.7 cm. 



Now measure the paper clip. It is 34 mm. This is the same' as 3 cm + 
millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm / 



_mm, Since each 



34 mm = 3 cm + 4 mm 

= 3 cm + 0.4 cm ,(. 
= 3.4 cm. This means that 34 mm is the same as 3,4 cm. 



,cm. So, the paper clip is 



Information Sheet 3 



Now you try "some. 



a ) 26 mm = cm 

■ b ) 583 mm ' , cm 

c) 94mm=. cm 

d ) 680 np = cm 



e) 


132 mm = 


cm 


f) 


802 im ■= 


cm 


go 


1 400 mm =_ 


cm 




2 307 mm =_ 


cm 



OB 
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There are 100 centimetres in one metre, Thus, ' 

2in« 2»100cm= 200 cm^ 
'■ ^m" 3xl00cin" "mA, 
8m,' SUOOcm' 800cm, 
36 in = 36x 100 cm = 3 600 cm. 

/ 

i 

There arg^l 000 millimetres in one metre, so 

2m' 2xl 000mm» 2 000mm, 
3m'' 3 x 1 000 mm' 3^000 mm, 
100amm= 6 000 mm, 
000 mm = 24 000 mm. 



r 



24 iT^^ 24x1 

From your work with decimals you should know that 



one-half of a metre can be written 0.5 m (five-tenths of a metre), 
one-fourth of a centimetre can be written 0.25 cm 
(twenty-five hundredths of a centimetre), 

This means that if you want to change three-fourths f f a metre to % 
millimetres, you would multiply by 1 000. So 

0.75 m= 0.75 x 1 000 mm 

L — xlOOI^mm ^ \ 

.1000 
= 75xlor'" 

= 75x10 mm 

" 750 mm. This means that 0.75 m = 750 mm. 



Fill in the following chart. 
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metre 


"cenlimelrf 


millimetre 


m 


cm 


mm 


1 


' 100 


1000 


2 


200 








■ -J 


9 










V5 000 


74 






0,8 


80 




0.6 




600 




2.5 


25 






118 




639' 
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Millilitres fo Litres 

There are 1 000 millilitres in one litre. This' means that 



2 000 millilitres is the same as 2 litres, 
3900 mi'is the same as 3 litres,' 
4 000 ml IS the same as -t lures, 
12 000 ml is the same as }2 litres. 



Since there are 1 00() millilitres in each litre, one way to (^hange milli- 
litres to hires is to divide by 1 000, For example, 



Or 



1000 

1 000 ml =ToOO litre = 1 litre, 
2 000 

2 000 ml =Yggg litres = 2 litres. ' 

And, as a final example, . ^ ' 
28 000 

- 28 000 ml = "YggQ littes = 28 litfes. 

What if something holds 5(1t) ml? How many litres is this? This is 
worked the same way, » 

50pml=Y|55litrei0.5litre (five.tenthsofalik^ ). So'500^ml 
is the same as one-half (0.5| of a litre, 

Change 57 millilitres to litres. 

57 J 
57 ml = j-j^ litre = 0.057 litrH fifty-seven thousandths of a 



Information Sheet 5 

Now you try s^bme. -Complete the following chart. 



millilitres 
(ml) 


litres\ 
(I) '\ 


3000 


3, 


6 000 








11 000 






23i 


3U0 


U.3 


700 






'0,9 


250 






0,47 


275 ' 
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Litres to Mlilitres 



WW doyatfdo if you need to change litres to millililres? Remember, 
Ihere are 1 000 hiillilitres in one litre, orl litre ^ 1 000 ml. 



So, 



2 litres = 2 x 1 000 ml 2 000 ml. 
7 litres =7 xl 000 mh 7 000 ml, 
13 litres '-lo X 1000 ml =13 000 ml, 
0.651itre =' 0.65 x 1 000 ml = 650 ml. 



Information Sheet 6 



'Now you try some. Complete the following chart. 



/ 



litres 


milliiitres 


1 


ml 


8 


8000 


5 




4fi 






,'i2000 


0.4 




0.5,3 






480 
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.Grams to Kilograms 

There are 1 000 grams in one kilogran}, This means that 

2 000 gram's is the same as 2 kilograms, 
5 000 g is the same as 5 kg, 
700 p is the same as 0.7 kg, and so on. 

■ To change from . grams lo kilograms, you use the.same procedure (or 

changing from milliiitres to litres. 

^ — — ^ 

Information Sheet 7 

■A ^ry the following ones. 



4ER|Cl J 



i 


kilograms 

k 


4 000 


4 


9000 




23000 






8 


m 




275 
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Kilograms to Grams 

To change kilo^ams to [{rams, you tnultiply by 1 000. . 

■r kg= I Nl 000 g= lOOOg, 
23 kg = 23 NlOOOg = 23O0Og, 
0.75 kg = 0,75 .X 1 000 g= 750 g. 
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Complett' the fojiowing chart. 



kilograms 
I* 


pams 
g 


i 


(000 


11 






25000 


0.4 




0.63 
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Changing Units at Work 

Some of the things you use in this occupation may be measured in 
different metric units. Practice changing each of the following to 
metric equivalents by completing these statements. 



)*1.7ra suspect is 

500 ml of metal polish is 

500 g of narcotics is 

150 ram gun barrel length is 
0.25 litre of iodine is 



2 000 kg of truck cargo is 

l.,5 cm diameter blunt object is 

290 mm paper length is 

2 cm tool marking is " '_ 

H rUi steel tape is , 

0.5 km distance 'is 

0.25 km distance is ' 

120 g bullet is . 

1 kg narcotics is _ 
30 cm rule is . 



cm 
1 

kg 
cm 

ml 

t 

ram 

era 

mm 

ram 

ra 

m 

kg 

g 

ram 



V 
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UNIT 




OBJECTIVE 

The student will recognize and use 
instruments, tools, and devices for mea- 
surement tasks in this occupation. 

• Given metric and Customary tools, 
instruments, or devices, differentiate 
between metric and Customary. 

• Given a measurement task, select 
and use an appropriate tool, in- 
strument or device. 

• Given a metric measurement task, 
judge the metric quantity within 10% 
and measure within 5% accuracy. 

SUGGESTED TEACHING SEQUENCE 

1. Assemble metric and Customary mea- 
suring tools and devices (rules, scales, 
°C thermometer, drill bits, wrenches, 
micrometer, measuring tapes, gages) . 
and display in separate groups at learn- 
ing stations. 

2. Have students examine metric tools and 
instruments for distinguishing character- 
istics and compare them with Customary 
tools and instruments. 

3. Have students verbally describe charac- ' 
teristics; - " " " 

4. Present or make available Information 

5. Mix metric and Custojnary tools or 
equipmei^ at learning station. Give 

. . students Msercises K and 16. 

6. Test performance witl;i Section C of 
•"Testing Metric Abilities;' 



ERIC 
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SELECTING AND USING 

METRIC INSTRUMENTS , TOOLS AND DEVICES 

' Selecting an improper tool or misreading a scale can result in inaccurate police reports. 
For example, footprints measured m inches but incorrectly reported in centimetres could 
result in the identification of the wrong burglary suspect or in no identification at all. Here ^ 
are some suggestions: 

1. Find out in advance whether Customary or metric units, tools, instruments, or 
products are needed for a given task. ' 

2. Examine the tool or instrument before using it, 

3. The metric system is a decimal system, Look for units marked off in whole 
numbers, tens or tenths, hundreds or hundredths. 



4, Look for metric symbols on the tools or instruments such as m, mm, kg, g, 
■ and kPa, 

5, Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather 
: than common fractions (3/8) on equipment. 



i 



6. Some products may have a special metric symbol such as a block M to show 
they are metric. ^ " ' , 

7. Practice selecting and using tools, instruments, and devices. 
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WHICH TOOLS FOR THE JOB? 



MEASURING UP IN LAW ENFORCEMENT 



■ Practice and prepare to demonstrate your ability to identify, 
select, and use metric-scaled tools and instruments for the tasks given 
below. You should be able to use the measurement tools to the appro- 
priate precision of the tool^ instrument, or task, 

Select and demonstrate or describe use of tools, instruments, or 
devices to: 



1. . Measure the length of skid marks. 

2. Measure the size of an auto after 'a collision. 

3. Determine the mass of confiscated narcotics* 

4. Measure the height of a robbery suspect. 

5. Determine outside temperature, 

6. Measure width of escape route. 

7. Sketch floor plan of room. 

8. Determine distance from stop sign to intersection. 

9. Determine distance from mid-block crosswalk to intersection. 

10. Measure dimensions of a footprint. 

11 Measure the width of a tool marking at point of entry. 

12. Prepare description of a knife or razor confiscated 
from a suspect 

13. Prepare an accident report form for a moving violation. 



For ^5 tasks below, estimate the metric measurement to witliin 
10%ftf actual measuremerit, and verify the estimation by measuring 
to within 5% of actual measurement. 





Estimate 


Verify 


I !!agn.t of an adult male 






2, Length of footprint . 






3. Distanrj from firing line to target 






4. Mass of handcuffs 






5. Length of city block 






6. Length of shotgun barrel 






7. Length of room , 


f~ 




8. Height of an adult female 






U MqcC nf On oniilf mom 

ividsi) 01 an auuii inax 






in Mocc nf an arliilf foiTiQlfi . ^ 
Iv. inaob ail aUUil iclUdlc -t 


> 




■ — — 

11, OlUppuig UioUulLc Ui a VclllLlc 

• traveling 85 km/h 


f — ' 




^ 

12. Mass of a young child 






13, Height of a c^^^ 






114. Mass of leathers 






15. Length of a hand print 








ixercise 15 



Exercise 16 



JHC CEWTER FOR VOCATIONAL EDUCATION 



OBJECTIVE ' 

The student will recognize and use metric 
and Customary units interchangeably in order- 
ing, selling, and using products and supplies in 
this occupation. ^ 

• Given a Customary (or metric) measure- 
ment, find the metric (or Customary) 
equivalent on a conversion tabje, 

• Given a Customary unit, state the re- 
placement unit, 

■ ■ 

s 

I 

SUGGESTED TEACHING SEQUENCE 

1. Assemble packages and containers of \ 
' materials. 

' 2, Present or maWp available Information 
>SheetlOandTable3. 

3, Have students find approximate metric- 

Exercise 17. 

■1. Test perjormance by using Section D of 
''Testing Metric Abihties/' *' 




METRIC-CUSTOMARY EQUIVALENTS 

During the transition period there will be a need for fipding equivalents Vtweeniystems, 
Conversion tables list cajgylated equivalents between the two s^^stems. When a\lose equivalent 
is needed, a conversiopffable (;an be used to find it. Follow these steps? \ 

1. Determine which conversion table is needed. ^ . 

2. Look up the known number in the appropriate column; if not listed, find numbers you 
can add together to ma;lje the total of the known number. * • 

3. Read the equivalent(s)^rom the next column. 

Table 3 on the next pag^ gives an example of a metric-Customary conversion table which 
you can use for practice in finding approximate equivalents, Table 3 can be used with Exercise 
17, Part 2 anfl Part 3. 

Below is a table of metric-Customary equivalents which tells you what the metric replace- 
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The 
symbol means "nearly equal to." 



1cm* 0.39 inch 
Im 5; 3,28 feet 
.Im* 1,09 yards, 

• 1km ^0.62 mile 
1cm' *0.16sqin 
1 m- * 10.8'sq ft 
1 m' ^ 1.2sqyd 

1 hectare 2.5 acres 
1 cm^ * 0.06 cu in 
1 m-' * 35.3 cu ft 
1 m' ^ 1.3 cu yd 



l,inch==2.54 cm 
■ Ifodt^ 0.305 m 
1 yard * 0.91 m 
1 mile* 1.61 km 
isq in* 6.5 cm" 
Isq ft * 0.09 m- 
lsqyd*0.8m' 
1 acre * 0.4 hectare 
1 cu in* 16.4 cm^ 
1 cu ft * 0.03 m^ 
leu yd* 0.8 m' 



0 



1 ml * 0.2 tsp . 1 tsp * 5 ml 

1ml* 0.07 tfcsp ltbsp*15ml ' 

* 33.8 fl oz 1 fl oz * 29.6 ml 
* 4.2 cups J, 1 cup* 237 ml 
*2.rpts. Ipt* 0.471 
*1.06qt Iqt* 0.951 

* 0.26 gal f gal* 3.791 
1 gram* 0.035 oz loz*28.3g 

1kg* 2.2 lb lib* 0.45 kg 

1 metric ton* 2205 lb 1 ton* 907.2 kg 

, 1 kPa * 0.145 psi ' 1 psi * 6.895 kPa 



'.Adapli'd from id's }lcmrc Metric. A Teacher's Introduction to Metric Measurement. Division'of Educational 
Redpsi|!n and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus. OH 43215. 1975. 



information Sheet 10 

/ 



47 



22 



CONVERSION TABLES 



MILLIMETRES TO CENTIMETRES TO INCHES 


• — 1 

INCHES TO CENTIMETRES TO" Mi 


LLIMETRES , ^ 


mm 


cm 


in, 


mm 


cm 


in. 


mm 


cm 


in. ^ 


in. 


cm 


mm 


in. « 


cm 


mm 


100 


10 


3.93 


10 


1 


0,39 


1 


0.1 


0,04 


i ' 


. 2.54. 


25,4 


118 ' 


0,32 


3.2 


200 


20 


7.87 


20 


2 


0.79 


2 


0.2 


0.08 


2 


. 5.08 


5C.8 


1/4 


0,64 


6.4 


300 


30 . 


11.81 


3D 


3 


1.18 


3 


0.3 


0.12 


3 


7.62 


76.2 


1/2 ' 


1,27 


J2,7 


100 


40 


15.74 


40 


4 


1.57 


4 


0.4 


0,16 


4 


,|1^. 


101.6 


3/4 , 


1,91 


19,1 






19.68 ^ 


50 


5 


1.97 


5 


0.5 


0,20 


5 


ff:7o 


127.0 








600 




23.62 


60 


6 


2.36 


6 


0.6 


0,24 


6 


15.24 


lb2.4 








700 


70 


1i7.5€ 


70 


7 


2.76 


7 


0.7 


0,28 


7 


17.78 


177.8 








800 , 


80 


31.50 


60 


8 


3.15 


8 


0.8 


0.31 


8 


20.32 


203.2 








900 


90 


35.43 


90 


9 


3.54 


9 


0.9 


0,35 


9 


22.86 


228,6 














<10 


25.40 


254,0 









1000 mm or 1 metre ■ 39*^7 inches 



12 in. or l(t.« 30.48 cm or 304,8 mm 



METRES TO FEET 


% 










FEET TO METRES 






m 


ft. 






m 


- ft. 


m / 


ft. 


ft. 


m 


ft. 


m 


It. 


m ' 


100 


328.08 






10 


32.81 


ly/ 3.28 


100 


. * 30.48 


10 


3.05 


1 0.30 


200 


636.17 






20 


65.62 


''l 6.56 


200 


60.96 


20 


6.10 • 


2 


0.61 


300 


984.25 






r30 


96.43 


3 9.84 


300 


91.44 


30 


9.14 


3 


0.91 


400 


1312.34 






^40 


131.23 


4 13.12 


400 


121.92 


40 


12.19 


4 


1.22 


500 


U640.42 




i &0 164.04 


5 16.40 


500 


, ,>52.40 


50 


16.24 


5 


1.52 


600 


1968.50 


4 


1- 


^60 


196.85 


6 19.69 


600 > 


^ 182.88 


60 


18,29 


6 


1.83 


700 


2296<59 






,70 


229.66 


7 22.97 




213.36 


70 


21.34 


7 


2.13 


800 


2624,67 






HO 


262.47 


8 26.25 


800 V 


243.84 ^ 


80 


24,38 


8 2.44 


9O0 


2952.76 






90 


295.28 


9 


29.53 


. 900 \ 


^ 274.32 


90 


27.43 


9 


2.74 


1000 


3280.84 








1000 


304.80 





























KILOMETRES Tb MILES 


MILES TO KILOMETRES 


KILOGRAMS TO POUNDS 






POUNDS TO KILOGRAMS 






(This table can be used for Distance or Speed conversion. However, 


















Speed must be 


reported as kilomet 


res per hour. 








k| lb. 


kg 


lb. 




lb. 


lb. 




lb. 


kK 


lb. 


k£ 


km 


miles 


km 


miles, 


miles 


km 


miles 


km 


100 220.5 


10 


22.0 


1 2.2 


100 


45.4 


10 


4.5 


1 0.5 


10 


6.2 


1 


0,6 


10 


16.1 


1 1.6 


200 440.^ 




44.1 


2 


4.4 


200 


91.(r 


20 ' 


9.1 


2 


0.9 


20 


12.4 


2 


1.2 


20 


32.2 


2 


3.2 


300 661.4 


30?;^ 


66.1 


3 


6.6 


300 


136.1 


30 


13.6 


3 


' 1.4 


30 


18.6 


3 


1.9 


30 


48.3 


3 


4.8 


400 ^81.9 


40 ^ 


88.2 


4 


8.8 


400 


181.4 


40 


18.1 


4 


1.8 


40 


24.9 


4 2.5 


40 


64.4 


4 


6.4 


_ 500 1102.3 


50 


110.2 


5 


11.0 


500 


226.8 


50 


22.7 


5 


2.3 


50 


31.1 


5 


3.1 


50 


80.5 


5 


8.0 


600 1322.8 


60 ' 


132,3 


6 


13.2 


600 


272.2 


60 


27.2 


6 


2.7 


60 


37.3 


6 


3,7 


60 


96.6 


6 


9.7 


700 1543.2 


7() 154,3 . 


7 


15.4 


700 


317.5 


70 


31.8 


7 


3.2 


70 


43.5 


.7 


4.3 

jf— 


70 


112.7 


1 


11.3 


ROO 1163.7 


8(| 176.4 


ft 17,6 


800 


362.9 


80 


36.3 


8 3.6 


80 49.7 


8 5.0 


80 


128.7 


8 12.9 


900 1984.2 


^^V .198.4 


<) 


19.8 


900 


408.2 


. 90 


40.8 


9 


4.1 


90 


55.9 


9 


5,6 


90 


144.8 


9 


14.5 














. 100 


62.1 


> 


100 


160.9 
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1. 



You are working in a police station, With the change to metric 
measurement' some of the things you order or use are marked 
orily in metric units. You will need to be familiar with appropriate 
Customary equivalents in order to communicate with customers • 
and suppliers who use Customary units. To develop your skill use 
• the Table onjnformation Sheet 10 and give th.e approximate 
. metric quantity (both number and unit) for each of the following 
Customary quantities. 



Customary Quantit} 



a) 7 yd. distance for target practice 

b) 120 lb: adult female 

c ) 20 ft. skid marks ' 

d) 2 gal, can of gasoline" ' 

e) ft. adult male 

f ) 4 in. gun banel 

g ) 10 ft. distance from curb . 

h) 2 lbs, of marijuana 

\') IqtofoU 

j ) 10 gals> of gasoline ■ > 

kj 50 mph speed limH ■ . 

1 ) 100 yd. distance from berm. : - 

m) 1 pt, of metal polish 
I 

n) 4oz,can of shoe polish 

oj 30 psi tire pressure 



Metric Quantity 



2. Use the conversion tables from Table 3 to convert the following: 



a) 30m = 


ft. 


f) 


100 ft, = 


m 


b j 55 nj 


ft. 


g) 


21 in. = 


cm 


Vc>18mm = 


in. 


h) 


4 in. = 


mm 


d) . 290mm = 

f , — 


in. 


i) 


24 ft, = 


. m 


e ) 60 cm ' = ' 


in. 


j ) 


50 ft. .= ■ 


m 



3. Use the conversion tables from Table 3 to convert; the following 
police notices: ^ • ' 



Robbery suspect: 



Investigation report;: 



\ 



CINHR FOR VOCATIONAl EDUCATION 



John Doe, male Caucasian, aged 25-30 

years, 6 ' ( cm), 

weighing 170-175 pounds ( 



.a 



kg), was last seen proceeding 

west on Main at Summit in a blue, two- 
door s^dan, license plate number 123456. 
' The sedan was traveling at about 50 taph 

h( km/h)ina35mph ' . 

km/hi zone. " 

• Jane Doe, aged ^6 years, applied the 
brakes of her aitomobile suddenly to ' /• 
avoid hitting a car at the intersection 
of 1-90 and Lake Road. Ms. Doe / 
claimed her speed was 40 mph ' :.\ " 

(_ km/h) at'the time 

of impact. There were skid marksV 
the scene of the accident fieasuring 
150 feet ( . ■ ^: m).. 
Her automobile, once measuring 

225 inches ( cm) 

now measures 200 inches 
( ^cra). 





V 
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24 \ 
SECTION A 

1. Od€ kilogram is about the mnRs 
ofa: ^ ■ : ■ 

[Al nJtkel ^ ^ 

[B| apple seed 
^ [C| basketball 
. ' (D I J Volkswagen "Beetle^'- 

2. A square metre is about tbe 
area of: 

. [A| this sheet of paper 

(I I 'a card table top 

(C| a bedspread 

(D| a postage'stamp 

i 

3. The distance from a city driveway ,to an 
intersection is commonly measured in : 

[A] centimetres' 

[B| metres 

[C] hectares 

(D] millimetres 



4. The mass of a suitcase is measured in : 
(A] cubic metres ' 
(B| centimetres 
[C^' kilograms 
[D] millilitres 



5. The correct way to write twenty 
grams is: 

(A I 20gms. 

(B| 20 Gm. 

(Cr:20g. 

[D| 20g 



6. The correct way to write twelve 
thousand millimetres is: 

(Al 12.000 mm. 

(Bl 12.000 mm 

(CI 12 000mni 

[D] 12 000 mm 



SECTION B 

" 7. Fifteen litres of water has a 
mass of: 

[A] IBOgramS* 

[B] 15 kilograms 

[C] 150 kilograms 

[D] 15 grams 

8, Ten millilitres of water has a 
mass of: 

[A] l.gram 

[B| 10 kilograms 

[C] 10 grams 

[D] 1 kilogram 



SECTION C 

9. For measuring in millimetres 
you would use a: 



11, Estimate the length of the line 

segment below: 
_ . 1 

(Al 23 grams ^ 

(Bl 6 centimetres 

(CI 40 millimetres ' 

(D] 14 pascals ^ 



Use this conversion table to 
'answer questions 15 and 16. 



12. Estimate thejefigth of the line 
^ segment below: 



[A] pressure gage 

• [B] scale 

(C] measuring cup or graduate ^ 

[D] ruler 

10, For measuring in grams you would 
use a: 

[A] scale 

[B] pressure gage 

[C] measuring cup or graduate 
(Dl ruler 



(A) 10 millimetres 

(Bl 4 centimetres 

(C] 4 pascals 

(D] 23 milligrams 



SECTION D ' 

13. 'ilie metric unit which replaces 
the fluid ounce is: 

[A] centimetre 

: i 

[B] millilit^e 

[C] millimetre 
*[D] gram ' ' 

14. The metric unit which replaces 
{he gallon is: 

. [A] litre 

: [Bj millilitre 

[C] kilometre 

[D] kilogram 



cm 


in. 


cm 


in. 


10 


3.94 


1 


0.39 


20 


7.87 


2 


0.79 


\ 


11.81 


3 


1.18 




l!f.74 


4 


1.57 


50 " 


-19.68 


•5 


1.97 


60 


23.62 


6 


2.36 


70 


27,56 


7 


2.76' 


80 


31.50 


8 


3.15 


JO 


35.43 


9 


3.54 


100 


39,37 







15. The equivalent of 15 cm is: 

[A] 37.5 in. 

[B] 15 in, 

[C] , 1.5 in, 

[D] 5.91 in. 

c,J6^ The equivalent of 180 cm is 
''|A] 18 in. 
[B| 37.5 in, 

[C] 70,87 in. 

[D) 43.28 in. 
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cm 



4U 1 



100 



(M(K)l 



milliniptre 
. mm 



:i wo I 





Exercise 13 



millilitrrs 
nil 


litres 

1 
1 






(i lino 


Oil 


(SlIliO) 




;11IH)0| 


(Ml 




• 2;i 


iilHl 


0,3 


, 70(1 


1 (>.;)., 


■|9(Hlh 


' 0.9 


250 


(0,^5)^ 


•ilTOi 


0,47 


.2:5 


(0,2751 



kiloipiis 
?\ 




1 


7 1)0(1 ■ 


11 


iUflCi)l 


i25l 


:^5 000 




i-IOOi 


O.iio 


i630i 


1 0,1,751 


1(5 



Part 2, 

a) 98,43 ft. 



30.48 m 



b)' 180.44 ft. g) 53.34 cm 
t) 0.7 in. h) 101,6 mm 



E.xerdso 11 



1 

litres 
■ 4 


milliJitres 
ml 


8 


8 000 




(5.0001 




l-l(i000l 




32 000 


MA ^ 


(40(1) 


'1,53 


i53Ui 


10,]S, 


1 ■'^^^ 



Exercise 14 

• a)>170cm 

b) 0:5ml 

c) 0.5 kg 

d) 15 cm 

e) 250 ml 

\ ] 15 mm 
' h ) 29 cm ■ 



i ) 20 mm 

j ) 3 000 mm 

'kr 500 m 

1 ) 250 m 

m] 0.12 kg 

n) lOOOg 

0) 300 mm 



EXERCISES 15 AXD 16 

The answers depejid on the 
items used for the activitie,s. 



K.\rrcisp 
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I 

f f ■ 



?rams 

r . 


kilbp'aiiis 

k 


i m\ 


S 1 . 

t 


Diiih) 
\ ■. 


i9r. 




'231 . 




S ' 




iiyi 




n).275i 



EXERCISE 17 




Part 1. 




a) 6,37m' 


i ) .95 litre 


b) 54 kg ^ 


j ) 37.9 litres 


c ) 6,1 m 


k 1 , 80.S km/h 


d) 7.58 litres 


1 )' 91 m 


e) 1.83 m 


m) .47 litre 


f) 10.16'cm 


n) 113.2 g 


g ) 3,05 m 


,0 ) 206.85 kPa 


h) .9 kg' 





d) 11.41 in.' 

e) 23.62 in. 



7.32 m 
15.24 m 



Parts. 

John Doe, male Caucasian, aged 25-30 
year.s, 6' (183 cm), weighing 170'175 ' 
pounds (76,5 • 78.75 kg), was last seen 
proceeding'west on Main at Summit in ' 
a blue, two-door sedan, license plate 
number 123456. The sedan was travel- 
ini! at about 50 mph (80.5'km/h)in a 
35 mph (56.3 km/h) zone. ' 

Jane Doe, aged 36 years, applied the 
brakes of her automobile suddenly to 
avoid hilling a car at the intersection 
) of 1-90 and Lake Road, Ms. Doe claimed 
her speed was 40 mph (64.4 km/h)al 
the lime of impact. There were skid 
marks at the scene of the accident mea/ 
suring 150 fM (45,75 m). Her auto- 
mobile, once measuring 225 inches 
(571.5 cm) now measures 200 inches 
(508 cm). 



TESTING METRIC ABILITIES 



'1. 


C 


9, 


D 


'■I. 


B 


10, 


,.A 


0 

0, 


B 


11. 


B 


4. 


C 


12. 


A 


5. 


D 


13, 


B 


6. 


D 


14, 


A 


.*7. 


B 


15, 


D 


8. 


C 


16, 


C 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES! THROUGH 5 
(* Optional) 



UNEAR 

Metre Sticks 

Rules, 30 cm 

Measuring Tapes, 150 cm 
^Height Measure 
*MetreTape, 10 m 
*Trundle Wheel 
*Area Measuring Grid 

VOLUME/CAPACITY 

*Ne8tingMeasures,'8etof5, 

50 ml -1000 ml 
Economy Beaker, set of 6, 
. 50mM 000ml , 

Metric Spoon, set of 5, 
• .1 ml- 25 ml 

f>ry Measure, set of 3, 
50, 125, 250 ml 

Plastic Litre Box 
Centimetre Cubes 



MASS ^ 

. Bathroom Scale 

'Kilogram Scale 

^Platform Spring Scale 
5 kg Capacity. 
10 kg Capacity 

Balance Scale with 8'piece 

mass set 
'Spring Scale, 6 kg Capacity 

TEMPERATURE 

Celsius Thermometer 




V 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the tools needed to complete Exercises 6, 
15, and 16 are indicated by V 

A. Assorted Metric Hardware-Hex nuts, washers, screws, 
cotter pins, etc. , . 

B. Drill Bits-Individual bits or sets, 1 mm to 13 mm'raiige 

C. Vernier Caliper-Pocket slide type, 120 mm range 

D. Micrometer-Outside micrometer caliper, 0 mm to 25 mm 
range • 

E. Feeler Gage-13 blades, 0.05 mm to 1 mm range. 
* F. Metre Tape-50 or 100 m tape 

G. Thermometers-Special purpose types such as a clinical 
thermometer 

H. ' Temperature Devices-Indicators used for ovens, freezing/ 
coolmg systems, etc. 

I. Toob-Metric open end or box wrench sets, socket sets, 
hex key sets 

J. Weather Devices-Rain gage, barometer, humidity, wind 
velocity indicators ^ 

K. ' Pressure Gages-Tire pressure, air, oxygen, hydraulic, fuel, 
etc. 

L. 'Velocity-Direct reading or vane type meter 

M. Road Map-State and city road maps 

N. ' Containers-Buckets, plastic containers, etc., for mixing 

and storing liquids 
0. Containers-Boxes, buckets, cans, etc., for mixing and 

storing dry ingredients 

. Most of the abve items may be obtained from local industrial, 
hardware, and school suppliers. Also, check with your school district's 
math and science departments and/or local industries for loan of their 
metric measurement devices. 



' Measuring devices currently are not available. Substitute devices (i.e., thermometer) 
may be used to complete the measurement task. 
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■ ' "..i';.. m] i(one;vnI. 'Aia Dr^mwmt i>f Eriiica- 

'.'i':-*""; I's'i'^iii'. 'Mi; jjj liio mi^nc syslt'in df'signd far indcpon* 
r'.-'.i' "i";'r'.!rv L'(Iii:-ii{!;,n ,iiiidy. Introfiai'tor)' information about 
■■ va'?m\ , rt'pr('c!'.i:'ihlp rxornscs apply molru* concepts to ■ 
rfv^^BUfeiiKMil Miiiii'.ions; laboratory activities for individuals or 
" "rnpl.^k'N for ;r[:ninf( rrn'tre litre box. ^uare centimetre grid. 

ivc;^;'; fViif (uf/l ^; M^^lcriSHck. 

.••'i'l;;- v)a'i(h'oi()r:$:il{),flOpnri,'h;uio. $31.01) rental. ■ 

■ : I'/; ieii^^ih, arrd. voluiiio and ina^s. rc-latinp each unit 
. \ ■■ :;^in Hi,M ri;, SiTrr'H owTpriMts sliou' corrcct US!? of metric 
, ■ o! i:,"irif o.iitjuLitions, lU'lationships mon^ metric 

;oii^in .irf.M. Mklume, and mass are illusinled in interesting 

. i^i!H!:ici rtili/ation, 'Hit' i 'enter for Vocational Edu- 

r-^'M )h:.i v'ii;. i'nivmitv, Coiunibus. Oil 43210, 197'1. 149 

■ liii>li'.>vjriiphy of instnietioiial materials, reference mate* 

".'^ .t^^'l .c.s ';;;'V list fr^r secondary", post-.-^econdary, teacher education, 
•u i M'i - ation. Instructional materials indexed by looccu- 

I'I'isS'rs, I vpo of nifiterials, and educational level. 

/V'i:i«T/MMorj;''i;u:i//V(/in(r(:/ and /lff(i[/ A'rfu- 
' r;ii;;,atiun. Fhr (enter for l^K-alinnal Fducation, The 

■\'.>!:ift' : n^^r:^i)v,('olllmblls,()H 43210, 197a. 46 pa^es; $3.00. 

'Vi'^ '-ir Nvi'hery curnciilaiii di.'vriopers, and adni'ni::trators in voca- 
. -rv \'( Vv-.iNnd .idiiK education, Covers i>.^ue.' metric education, 
'II'' ! le -iy.st/ii. [he impact of metrication on '.(national and technical 

I*' implications: (^f metric instructUMi for adult basic education, 
. '..i-j-'.-id'Kii and instructional strategies. 



' '■fiVM'.' AST}! ■) S'i 72*'. American Society for Testing and 
^^Kr.i.i's, rjlii Rare Street, Philadelphia, PA 19103, 1972, 34 pages, 
)'iXi''irer. ' I 

0 

d iMvsen:a;ion on SI units and symbols, .style and usajje, rules for 
■'M!i\i'r j:n! iiu'.', rounninj(. Appendices on terminology, development of 
.1 liMls. am; vonv^'f-ion iactors. Includes current base and derived S! 

ry \ approved deviidioji i;om SI, 



••!':;■;, f'i Vi]rr-' hiiit:i(i!:ti i jndbcckv -loliH H.. I'harlcs A. Rennett * rmpany. 
Inc. S09 W, Drtweiller Drive Peona. 11. tUGl t; 1975, 103 f^.-. i'lm, 
paper; $2.70 (|u;intity school purchase. 

Presents; metric ynitii and nofation in a welbilkistrated manner. Individual 
chapters on metrics in drafting, metalworking, woodworking, power and 
enerjiy, graphic arts, and home ecimomics. Chapters followed by sevcr:J 
learninj^' activities for student use. Appendix includes conversion tables 
and chartii. . ' ' ' 



METRIC SUPPLIERS 

Brown & Sharpe Manufacturing Co., Precision Park/N'ortli Kingstown, Rl 02852 

Industrial quality micrometers^ steel rules, screw pitch and thickricsa gages, 
squares, depth gages, calipers, dial indicators, conversion charts and guides, 

. Centi'al Instrument Company Jj/O Riverside Drive, New York, NY 10032, , 

Drafting rules and so^es for drafting, engineering, architecture, conversion 
tables and slides, posters, teaching aids, drafting templates. 



Dick Blick Company, P.O. Box 1267, Galesburg, IL 61401 

Instructional quality rules, tapes, metre sticks, cubes, height measure^ 
trundle wheeSVmeasuring cups and spoons, personal scales, gram/kilogram 
scales, feeler and depth gages, beakers, thermometers, kits and other aids. 

Ohaus Scale Corporation, 29 Hanover Road, Florham Park, NJ 07932 

'Instructional quality and precision balances and scales, plastic calipers and 
stackable gram cubes for beginners. 



INFORMATION SOURCES jj^ ■ 

American National Metric Council, 16^^ Massachusetts Avenue, NAV., Washington, ' 
DC 20036 ' . ; . 

Charts, posters, reports and paliiiphlcts, Metric Reporter newsletter. National > 
metric coordinating council representing industry, government, education, . . 
professional and trade orgariizations. " ' 

National Bureau of Standards, Office of Information Activities, U.S. Departrnent of ; 
Commerce, Washington, DC 20234. 

Free and inexpensive metric charts and publications, aisc^ends fllms^ul,d \ - 
idisplays. •■■ ' " 



